Mallotus furetianus (BAIL.) MUELL-ARG. (Euphorbiaceae), a kind of tropical plant, is a herb indigenous to Hainan Island of China. Its leaves, commonly called "Shan Ku Cha", have been used as a popular aromatic beverage for indigestion. For medicinal purposes, it is used as a folk medicine for the treatment of cholecystitis disease. To our best knowledge, no previous phytochemical studies have been published on its chemical constituents to date. Thus, the title plant was chemically investigated as part of our current interest in the medicinal plants in Hainan Island, resulting in the isolation of two new compounds, mallophenols A (1) and B (2), together with seven known compounds. This paper describes the isolation and structural elucidation of the new compounds on the basis of spectroscopic data and chemical evidence.
Air-dried leaves of M. furetianus were extracted with ethanol, and the ethanolic extracts were combined and evaporated under vacuum to afford a dark brownish residue. The residue was subjected to Diaion HP-20 column chromatography (CC) eluted with a gradient of methanol and water. The 50% methanolic fraction was chromatographed on a combination of successive normal and reversed-phase (RP) silica gel CC and RP preparative HPLC to afford compounds 1-9. The compounds 3-9 were identified as (6S,9R)-roseoside (3), 1) aviculin (4), 2) (ϩ)-lyoniresinol-3a-O-a-L-rhamno-pyranoside (5), 3) (Z)-3-hexenyl-b-D-glucopyranoside (6), 4) 3,3,8,9,10-pentahydroxydibenzo[b,d]pyran-6-one (7), 5) 3-hydroxy-4,5(R)-dimethyl-2(5H)-furanone (8) 6) and gallic acid Table 1 ). The position of the methoxyl was determined from NOE difference experiment. Namely, upon irradiation of the methyl signal at d 3.86, NOE was observed at d 6.99 corresponding to H-2, which suggested that the methoxyl is located at C-3. In addition, the analysis of double quantum filter correlation spectroscopy (DQF-COSY) and heteronuclear multiple quantum coherence (HMQC) spectra assigned the remaining proton signals as a three-carbon unit from C-7 to C-9. -6) suggested that these positions between C-1Ј and C-8 and between C-2Ј and C-7 were connected by oxygen atoms and a 1,3,4-trisubstituted phenyl group was located on C-7 ( Fig. 1) . Furthermore, mild alkaline hydrolysis of 1 with 0.5% NaHCO 3 gave 1a. Detailed NMR spectral analysis of 1a led to the identification of junipetrioloside A. 8) Also, in comparison of the 1 H-and 13 C-NMR data of 1 and 1a, the downfield shift of H-6Ј (Dd H 0.71 ppm) of 1, corresponding to C-6Ј (Dd C 2.0 ppm), together with the HMBC correlation between d H 4.43 (H-6Јa), 4.61 (H-6Јb) and d C 168.3 (C-7Љ), are in agreement with a galloyl group substitution of the position at C-6Ј of the glucose.
The relative stereostructure of 1 was deduced by 1 H-1 H coupling constants. The large coupling constants between H-7/H-8 (9.6 Hz), H-1Ј/H-2Ј (7.8 Hz), H-2Ј/H-3Ј (9.7 Hz), H-3Ј/H-4Ј (8.9 Hz) and H-4Ј/H-5Ј (9.7 Hz) suggested that the relationship of those protons are all trans-axial and the Aring and B-ring are both chair conformation. A modified Mosher method was used to elucidate the absolute configuration of 1. 9) In order to obtain a secondary alcohol, 1a was treated with PhCH(OMe) 2 to give the protected derivative 1b at the positions of C-4Ј and C-6Ј, 10, 11) followed by esterification with ( C-4) . Analysis of the DQF-COSY spectrum, in which the methyl at d 1.28 (H-10) showed cross-peak with a methine proton at d 4.37 (H-9) which, in turn, exhibited cross-peaks with two olefinic protons at d 5.78 (H-7) and 5.83 (H-8), displayed a four-carbon spin system from C-7 to C-10. In addition, two methyls at d 0.95 (H-13) and 0.99 (H-12) were combined with the carbon at d 42.3 (C-1), confirmed by the HMBC correlations between H-13/C-12, H-12/C-13, H-12/C-1 and H-13/C-1. Furthermore, the analysis of the HMBC spectrum allowed all three parts containing methyls to be connected by a methylene at d C 50.6 (C-2) and a sp 3 -hybridized quaternary carbon at d C 79.9 (C-6) (Fig. 3) . These spectral data clearly indicated that the aglycone of 2 was blumenol A, 12) of which the position at C-9 was connected with the glucose, confirmed by the HMBC correlation between d H 4.40 (H-1Ј) and d C 77.0 (C-9). Also, mild alkaline hydrolysis of 2 with 0.5% NaHCO 3 gave (6S,9R)-roseoside (3). Analysis of the 1 H-and 13 C-NMR spectral comparison of 2 and 3, the downfield shift of H-6Ј (Dd Ha 0.74 and Dd Hb 0.63 ppm) of 2, corresponding to C-6Ј (Dd C 1.9 ppm), suggested that the galloyl group was connected with the position at C-6Ј of the glucose, supported by the HMBC correlations between d H 4.36 (H-6Јa), 4.47 (H-6Јb) and d C 168.3 (C-7Љ). Based on the above spectral analysis, the structure of mallophenol B (2) was determined to be 6S,9R-ionone 9-O-(6-O-galloyl)-b-D-glucopyranoside.
Experimental
General Experimental Procedures The UV spectra were obtained with a Shimadzu UV-160 spectrophotometer, whereas the IR spectra were measured with a JASCO FT/IR-300E (by a KBr disk method) spectrometer. Preparation of 4Ј,6Ј-O-Benzylidine (1b) from 1a 1a (6 mg), benzaldehyde dimethyl acetal (8 ml) and 10-camphorsulfonic acid (0.078 mg) were dissolved in DMF (4 ml) and the mixture was put into a rotary evaporator at 65°C and 260-280 mbar. The procedure of reaction was supervised by TLC (CHCl 3 -MeOH, 9 : 1). After 2.5 h, the reaction mixture was diluted with CHCl 3 , washed with saturated aqueous NaHCO 3 , dried (anhydrous Na 2 SO 4 ) and concentrated. The residue was purified by silica gel CC (CHCl 3 -MeOH, 98 : 2) to give the product 1b ( (S)-MTPA Ester 1c To a solution of 1b (1 mg) in pyridine (0.1 ml) was added (R)-(Ϫ)-MTPACl (10 ml) at room temperature. The reaction mixture was stirred at room temperature for 4 h. After addition of methanol and evaporation of the solvent, the oily residue was purified by RP-HPLC (MeOH-H 2 O, 90 : 10) to give (S)-MTPA ester 1c (0.8 mg) as a white powder.
1
Acid Hydrolysis and Determination of the Absolute Configuration of Sugar in 2 2 (1 mg), in 1 M HCl (dioxane-H 2 O, 1 : 1, 200 ml) was heated at 100°C for 1 h under an Ar atmosphere. After dioxane was removed, the solution was extracted with EtOAc (1 mlϫ3) to remove the aglycon. The aqueous layer was neutralized by passing through an ion-exchange resin (Amberlite MB-3, Organo, Tokyo, Japan) column, concentrated under reduced pressure to dryness, to give a residue of the sugar fraction. The residue was dissolved in pyridine (1 ml), to which 0.1 M L-cysteine methyl ester hydrochloride in pyridine (2 ml) was added. The mixture was kept at 60°C for 1.5 h. After the reaction mixture was dried in vacuo, the residue was trimethylsilylated with 1-trimethylsilylimidazole (0.2 ml) for 2 h. The mixture was partitioned between hexane and H 2 O (0.3 ml each) and the hexane extract was analyzed by GLC under the following conditions: capillary column, EQUI-TY TM -1 (30 mϫ0.25 mmϫ0.25 mm, Supelco), column temperature, 230°C; injection temperature, 250°C; carrier N 2 gas. In the acid hydrolysate of 2, Dglucose was confirmed by comparison of the retention times of their derivatives with those of D-glucose and L-glucose derivatives prepared in a similar way, which showed retention times of 11.79 and 11.33 min, respectively.
Hydrolysis of 2 with 0.5% NaHCO 3 A solution of 2 (12 mg) in 1% NaHCO 3 -EtOH (1 : 1, 2 ml) was refluxed for 45 min. The reaction solution was passed through Diaion HP-20 column eluted with H 2 O and MeOH. The MeOH eluate was purified by silica gel CC to furnish 3 (6 mg), which was identified by comparison of the physical data ( 1 H-and 2)
